Lethal interactions among large vertebrate predators have long interested researchers because of ecological and conservation issues. Research focusing on lethal interactions among vertebrate top predators has used several terms with a broad sense, and also introduced new terminology. We analysed the published literature with reference to the main underlying concepts and the use of terminology and its ecological context. The most frequently used terms in the literature were 'predation', 'intraguild predation', 'interference competition', and 'interspecific killing'. Most studies presented evidence of the killing of the victim (77%), but information regarding its consumption was not given in 48% of cases. More than half of the analysed studies (56%) had no solid information on the degree of competition between interacting species. By reviewing definitions and their underlying assumptions, we demonstrate that lethal interactions among large vertebrate predators could be designated using four terms-'predation', 'intraguild predation', 'interspecific competitive killing', and 'superpredation'-without the need to employ additional terminology that may increase confusion and misuse. For a correct framework of these lethal interactions it is critical to assess if the kill is consumed, if the victim is indeed a competitor of the killer, and if the prey is a high-order predator. However, these elements of the framework are simultaneously the most common constraints to studies of lethal interactions, since they often require a great effort to obtain. The proper use of terms and concepts is fundamental to understanding the causes behind lethal interactions and, ultimately, what is actually happening in these complex interactions.
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I. INTRODUCTION
Large vertebrate carnivorous species dominate the top of both terrestrial and marine food webs. These species are considered to be top predators, and generally have no or few species that prey on them. They occupy most ecosystems on Earth, from deserts to polar habitats, and many are charismatic species (e.g. large felids and canids, bears, large diurnal raptors and owls, crocodiles, large sharks, and killer whales). The interactions among top predators have always interested researchers, especially because of their ecological consequences on community structure, as well as their conservation and management implications (Schmitz, Hambäck & Beckerman, 2000; Heithaus et al., 2008; Sergio et al., 2008) . During the last two decades, there has been a substantial increase in the number of studies describing how vertebrate top predators can frequently engage in complex interspecific lethal and non-lethal interactions which can result from competition and predation (Polis, Myers & Holt, 1989; Hakkarainen & Korpimäki, 1996; Palomares & Caro, 1999; Caro & Stoner, 2003; Donadio & Buskirk, 2006; . This has allowed a deeper understanding of these complex interactions, acknowledging that: (i) they are relatively common in nature (Palomares & Caro, 1999; Arim & Marquet, 2004; ; (ii) most interactions are asymmetrical and size-based, and are often age-structured (Palomares & Caro, 1999; ; (iii) their frequency can be influenced by resource availability (Korpimäki & Norrdahl, 1989a; Lourenço et al., 2011b) ; and (iv) the victims frequently display a behavioural response, which can sometimes be complex Ritchie & Johnson, 2009 ). We define here interspecific lethal interactions as the interactions between different species that end with one of the contenders being killed. Most frequently, these complex interactions have been described using four designations: (i) predation; (ii) intraguild predation; (iii) interference competition; and (iv) interspecific killing. These terms have associated definitions which are more or less well established. However, the increasing number of published articles has also led to the use of additional terms to define lethal interactions, and to a broader application of some of the above terms. The field of ecology has faced some criticism for using imprecise language and the misuse of concepts, which may lead to erroneous synonymy and redundancy (Jaksić, 1981; Wilson, 1999; Driscoll & Lindenmayer, 2012) . Hence, clarifying ecological terminology is an essential basis to proper communication and a logical choice of framework, but also to ensure that the assumptions underlying concepts are correctly verified (Fauth et al., 1996; Scheiner, 2010; Driscoll & Lindenmayer, 2012) . The purpose of this paper is to clarify the use of terminology and thus facilitate to readers a better theoretical framework for their research on lethal interactions among vertebrate top predators. To accomplish this, we first review the definitions behind the most frequently used terms. Next, we review the literature and analyse how the terms have been used by researchers to describe lethal interactions among large vertebrate predators. We then discuss common constraints to studies of lethal interactions that influence the correct use of terminology. Finally, we suggest ways to improve the use of terminology and improve our understanding of these complex interspecific interactions.
II. BACK TO BASICS-THE DEFINITIONS
The complexity of lethal interactions and the large number of studies has led to considerable variation in their context and how terms have been applied, but also to the introduction of additional terms by some authors. Some lethal interactions among vertebrate top predators can be designated using more than one term, but although there may be some degree of overlap, the terms used are far from being synonyms. Thus, it is useful to always bear in mind their definitions.
(1) Predation
This concept is one of the pillars of ecology, and for the purposes of this article we simply need to stress that: (i) this is a trophic interaction in which one organism (predator) consumes another (prey) as a source of energy (food), and (ii) in large vertebrate predators this interaction almost always implies the death of the prey.
(2) Interspecific interference competition
This interaction occurs when an individual from one species uses different types of mechanisms (non-trophic: e.g. chemicals, aggression, kleptoparasitism; trophic: adult, immature or egg predation) to exclude a resource from a competitor belonging to a different species (Case & Gilpin, 1974; Schoener, 1983) . Interference competition may be mutual or unilateral (i.e. one species is dominant while the other is subordinate; Case & Gilpin, 1974) , with larger animals most frequently dominating smaller ones (Persson, 1985) . Some cases of mutual interference competition are age dependent, i.e. species A is subordinate to species B when young but dominant when adult. We stress that the term 'interspecific interference competition' per se does not mean that the subordinate species is killed.
(3) Interspecific competitive killing
In large vertebrate predators, their weaponry can easily lead to the emergence of lethal forms of interspecific interference competition (Donadio & Buskirk, 2006) . Despite most studies simply use the term 'interspecific killing' (e.g. Palomares & Caro, 1999; Glen & Dickman, 2005; Donadio & Buskirk, 2006; Ritchie & Johnson, 2009) , we prefer to designate these interactions as interspecific competitive killing because it implicitly includes the framework of competition associated with the act of killing. We found no formal definition associated with the terms 'interspecific competitive killing' and 'interspecific killing', but to separate these from intraguild predation, we consider it as an extreme form of interference competition in which a species kills a competitor without consuming it (or having the intention to use it as a food resource). However, it is fundamental to stress that the use of the term 'interspecific killing' to describe lethal interactions among top vertebrate predators has not been restricted to the above description, especially regarding the consumption of the victim. In fact, interspecific killing has been frequently assumed as a synonym of intraguild predation (Palomares & Caro, 1999; Caro & Stoner, 2003; Donadio & Buskirk, 2006) .
(4) Intraguild predation
This term was first used and defined by Polis & McCormick (1986 , but established mostly by the work of Polis et al. (1989) as a combination of competition and predation, where a species kills and eats another that is a potential competitor. Intraguild predation has also been considered as a special case of food-chain omnivory (the feeding by one species on resources at different trophic levels; see Pimm & Lawton, 1978) or food-web omnivory (Aunapuu et al., 2010) , but with the singularity that the predator and prey share a resource (Polis & Holt, 1992) . Other recognised synonyms of intraguild predation are predation interference or predatory interference, and predatory aggression (Case & Gilpin, 1974; Polis et al., 1989) .
(5) Guild
A crucial element intrinsic to the definition of intraguild predation is the concept of guild, first defined by Root (1967) as a group of species exploiting resources in a similar way, without any reference to the taxonomic position of the organisms involved. By adding that the limits of guild membership should be somewhat arbitrary, Root (1967) induced some of the existing flexibility of the term 'guild' used in subsequent studies (Hawkins & MacMahon, 1989; Simberloff & Dayan, 1991) . Since then, the most common meaning for guild has been that of species sharing the same food resource (Simberloff & Dayan, 1991) . In the context of intraguild predation, Polis et al. (1989) suggested the use of the term 'guild' in a broader sense than that proposed by Root (1967) , to include all taxa competing for resources, regardless of the tactics used. This use fits the widespread idea that guilds are 'arenas of intense interspecific competition' (Hawkins & MacMahon, 1989) .
III. DEEP INSIDE THE LITERATURE
We searched the Zoological Record (Web of Knowledge, Thomson Reuters; all records available from 1864 to August 2012) to find scientific articles that used the terms 'predation', 'interference competition', 'interspecific killing', 'intraguild predation', 'superpredator' and 'superpredation' to describe lethal interactions among vertebrate top predators. We combined these terms with each of the vertebrate top predator taxonomic groups considered (see Table 1 ). We also refined the searches using the term 'predation' by crossing the results obtained for mammalian carnivores and birds of prey with the other taxonomic groups. Additionally, we analysed in detail the references cited in these studies, especially the review papers, and used other publication search engines (Google Scholar, SciVerse Scopus), so that we could gather a larger number of studies.
We included in our database all articles that we could access and that specifically addressed lethal interactions among species belonging to mammalian carnivores (order Carnivora), cetaceans (order Cetacea), diurnal raptors (order Falconiformes), owls (order Strigiformes), crocodiles (order Crocodylia), monitor lizards (order Squamata, family Varanidae), and sharks, skates and rays (subclass Elasmobranchii). We also included articles in which the killer belonged to any of the previous species and the victim not, but the interaction was referred to as intraguild predation, interference competition, or interspecific killing. Each paper was thoroughly analysed to extract the information characterising the manuscript; to analyse the terminology used when mentioning the lethal interactions among the vertebrate top predator species involved; and to verify the reference to killing evidence, victim consumption, and competition evidence between the contenders.
We analysed 200 published papers (identified with asterisks in the reference list). From each publication we extracted the following information characterising the studies. (A) We subdivided the publications in two main groups: (i) original reports of lethal interactions between one or a few pairs of species of vertebrate top predators, or comments on these reports (N = 187); and (ii) those compiling and reviewing lethal interactions among a group of vertebrate top 
We considered the focus of the study, separating publications based on (i) those reporting killing or predation events (direct observation, finding a killed animal, remains identified in diet analysis of scats, pellets or other prey remains; N = 66); (ii) those reporting numerical or behavioural effects related to the presence or absence of the risk of being killed and/or preyed on by another species, often associated with the mesopredator release/suppression hypothesis and trophic cascades (N = 105); (iii) those analysing the potential for competition, predation or killing among species (N = 16); and (iv) those that did not fit into any of the above classifications (N = 13). (C) The taxonomic group of the killer/dominant species was: mammalian carnivores (57%; N = 113 studies); diurnal raptors and owls (31%; N = 62 studies); cetaceans (7%; N = 14 studies); several groups (3%; N = 6 studies); sharks (3%, N = 5 studies). We obtained no studies reporting lethal interactions among vertebrate top predators with large predatory reptiles as killers. (D) Taxonomic restriction of the killer(s) and victim(s), i.e. if they belong to the same order (N = 131 studies; representing 66%) and the same family (N = 61 studies; representing 31%). (E) Date of publication, which showed how the number of studies has been increasing over the last decades (Fig. 1) . Frequently, more than one term was used in the same publication to designate the lethal interaction in question. Predation was the most commonly used, being employed in 78% of studies (N = 156). Intraguild predation was used in 46% (N = 92), while interference competition was used in 34% of studies (N = 67). Interspecific killing was the fourth most common term used, employed in 12% of studies (N = 23). Among the terms used less frequently were: intraguild competition (N = 12); superpredation (N = 5; the term superpredator was used in five other studies); intraguild killing (N = 5); interspecific aggression (N = 3); competitive killing (N = 1); competition killing (N = 1); intracarnivore predation (N = 1); and omnivory (N = 1).
Presenting killing evidence is a key element in potentially lethal interactions, especially to allow separation between (i) the effects of the risk of being killed, and (ii) the risk of suffering non-lethal mechanisms of interference from a dominant competitor. This is particularly relevant for studies reporting the numerical and behavioural effects of risk (N = 105). Considering all studies, we found that the majority (77%, N = 154) presented the authors' own data of killing acts or were supported by bibliographic references reporting these events ( Fig. 2A ). Almost half of the studies (48%; N = 95) gave no information regarding the consumption of the victim. Consumption was verified in 39% of the studies (N = 78), and in 6% (N = 11) consumption was only partial or did not always occur (Fig. 2B) . Fifteen studies reported the killing but no consumption of the victim (8%). Only 41% of studies using the term 'intraguild predation' reported the consumption of the victim by the predator (38 out of 92 studies).
From all the studies, 35% presented evidence of potentially moderate to strong competition among killers and victims (N = 69), while 56% had no information on this aspect (N = 112; Fig. 2C ). Only 7% reported that there was no competition among killer and victim (N = 13), while 3% mentioned that the degree of competition was weak (N = 6). From the 92 studies using the term 'intraguild predation', only 49% (N = 45) mentioned that killer and victim were in fact moderate to strong competitors. 
IV. ABOUT THE LESS FREQUENTLY USED TERMS (1) Intraguild competition
The use of this term was not frequent or consistent in the articles analysed, being employed together with the more common terminology. Intraguild competition is basically a synonym of interspecific competition. Moreover, considering the above-mentioned concept of guild, the term 'intraguild competition' somewhat represents the redundancy 'competition among competitors'. This term has more frequently been used as a synonym of interspecific interference competition, and it was often associated with the use of guild as a group of species, usually taxonomically related, as for example a 'carnivore guild' (Vanak, Thaker & Gompper, 2009; Vanak & Gompper, 2010; Davis, Kelly & Stauffer, 2011) . The expression 'competitive intraguild interactions' has been used to include interference competition and intraguild predation (St-Pierre, Ouellet & Crête, 2006) . Considering the other existing terms, we do not find intraguild competition particularly useful in this context, having the possible inconvenience of generating more confusion.
(2) Superpredation
This term has seldom and only relatively recently been used in scientific publications focusing on lethal interactions among vertebrate predators. It is not well established and its definition does not seem very straightforward. In ecology, the terms 'top predator', 'top-order predator', 'alpha predator', and 'apex predator' are used as synonyms, to designate species at the top (or very near the top) of a food chain, generally above trophic level 3 or 4 (secondary or tertiary consumers), and that are not preyed upon by any other animal (Fretwell, 1987; Estes, Crooks & Holt, 2001; Pimm, 2002; Essington, Beaudreau & Wiedenmann, 2006; Sergio et al., 2008; Hayward & Somers, 2009; Prugh et al., 2009) . The term 'superpredator' is rather common in scientific literature (e.g. Smouse, 1981; Rinaldi & Muratori, 1992; Compagno, Marks & Fergusson, 1997; De Feo & Rinaldi, 1997; Bosch et al., 2007; Berryman & Kindlmann, 2008; Chakarov & Krüger, 2010; Davis et al., 2011) , mostly applied with a similar meaning as top predator, and often defined simply as a predator that eats other predators (Courchamp, Langlais & Sugihara, 1999; Moleón & Gil-Sánchez, 2003; Russel et al., 2009) . However, to the best of our knowledge, there is no formal definition for superpredation. Southern (1947) used superpredation to address the killing of sparrowhawks Accipiter nisus by goshawks Accipiter gentilis. Fauth (1990) used superpredation with the meaning of ' . . . predators eating other predators . . . ' in a freshwater food web involving amphibians and crayfish. Ruiz-Olmo & Marsol (2002) reported the predation of fish-eating birds by otters Lutra lutra and defined superpredation as ' . . . one predator killing competing predators, which may contribute to their regulation and thereby to the conservation or increase in the stock of available prey'. Tannerfeldt, Elmhagen & Angerbjörn (2002) used superpredation as a synonym of intraguild predation by red fox Vulpes vulpes on arctic fox Alopex lagopus. Malo et al. (2004) used superpredation referring to wildcats Felis silvestris preying on other mammalian carnivore species. More recently, Lourenço et al. (2011b, c) used the term 'superpredation' to include all acts of predation by four large birds of prey on mammalian carnivores, diurnal raptors and owls, independently of predator and prey being competitors; simplifying it as 'predation on other top predators'. Considering the above, here we define superpredation as 'the act performed by top predators of killing and consuming highorder predators (either top predators or meso-predators), independently of the degree of sharing of resources, and thus independently as well of their status as competitors'. In addition, these prey species (high-order predators) should belong at least to trophic level 3 (secondary consumers/primary carnivores), and generally should not represent the main prey of the superpredator. Therefore, superpredation only occurs at the top end of food chains, which means that superpredators might be at trophic level 4 in short food chains and reach up to trophic level 5 or more in long food chains (Post, 2002; Essington et al., 2006) . This term may sometimes be useful to describe lethal interactions among vertebrate top predators, as discussed more thoroughly below.
(3) Intraguild killing and competition killing
Intraguild killing and competition killing are basically synonyms of interspecific competitive killing. Since these are not frequently used and thus not well-established among researchers, we suggest that preference should be given to the use of interspecific competitive killing, or its shorter form, interspecific killing.
(4) Interspecific aggression
Interspecific aggression has limited use in lethal interactions, because it gives no information on the effective killing of the victim of aggression, or its additional consumption.
V. COMMON CONSTRAINTS TO THE STUDIES OF LETHAL INTERACTIONS
Taxonomic restriction is a common feature in the studies of lethal interactions; we found that 66% of the analysed papers reported events between species belonging to the same order. This may be because species belonging to the same taxonomic group are more similar and thus more prone to competition and consequent lethal interactions. But since competition is generally not restricted to members of the same taxon (order, family, or genus), we should also consider more practical reasons, such as the researchers' expertise and focus on a single group of animals (e.g. mammalian carnivores, diurnal raptors, owls).
Determining if the subordinate species was in fact killed or just harassed is a key point in separating lethal from nonlethal interactions. We found that the majority of studies presented killing evidence of the victim, however about onethird of the studies using the term 'intraguild predation' did not completely confirm the lethality of the interaction between the dominant and subordinate species (Fig. 2A) .
The consumption of the killed victim, even if partial, determines if the interaction is predatory or exclusively competitive (Sunde, Overskaug & Kvam, 1999) . More than half of the studies using the term 'intraguild predation' did not give information about the consumption of the supposed intraguild prey (Fig. 2B) .
The greatest constraint is perhaps to determine if predator and prey are competitors, i.e. if they belong to the same guild, in order to designate the interaction as intraguild predation. Competition between killer and victim was only confirmed in 35% of all studies and in 49% of studies using the term 'intraguild predation'. Verifying interspecific competition in nature is one of the hardest tasks researchers in this field face, and is prone to a considerable amount of subjectivity (Mac Nally, 1983; Schoener, 1983 ; see Section VI). This task is even harder when dealing with vertebrate top predators, which often have large home ranges, and also raise ethical constraints to manipulations. One way to assess competition among vertebrate top predators can be, for example, by observing differences in dietary overlap and reproductive success between neighbouring and nonneighbouring pairs of two predator species (Korpimäki, 1987) . Other useful experimental approaches include the manipulation of artificial breeding sites (Hakkarainen & Korpimäki, 1996) , and the display of dummies and playbacks of a potential competitor and/or predator (Krüger, 2002) .
The mesopredator release hypothesis, coined by Soulé et al. (1988) , has been frequently linked to intraguild predation between top predators and mesopredators (Gehrt & Clark, 2003; Salo et al., 2008; Letnic, Crowther & Koch, 2009; Prugh et al., 2009; Ritchie & Johnson, 2009; Roemer, Gompper & Van Valkenburgh, 2009; Elmhagen et al., 2010; Letnic & Dworjanyn, 2011) . However it is crucial to stress that the phenomena of mesopredator release and suppression can sometimes be independent of intraguild predation, namely in two ways.
Firstly, when the predatory interaction occurs between a mesopredator that is not a competitor of the top predator, e.g. killer whales and sea otters (Estes et al., 1998) . Second, when the phenomenon of release or suppression of a mesopredator is caused by interference competition (including killing) without the mesopredator being consumed by the top predator (e.g. skunks and coyotes: . Contrary to what has been frequently written, the mesopredator release hypothesis, as first described by Soulé et al. (1988; see also Crooks & Soulé, 1999; Glen & Dickman, 2005) , does not implicitly include the existence of competition between top predator and mesopredators (respectively coyotes, and foxes, cats, raccoons, skunks, opossums in Soulé et al., 1988 ). An analysis of the 33 papers included in our study and that were among the 73 described cases of mesopredator release reviewed by Ritchie & Johnson (2009) , showed that in 9% (N = 3) there was no consumption of the victim and in 45% (N = 15) there was no information on its consumption. Moreover, in these 33 cases, 6% (N = 2) mentioned that killer and victim were not competitors, while 64% (N = 21) gave no information about potential competition between top predators and mesopredators. So, before bringing together the phenomena of mesopredator release/suppression and intraguild predation it is fundamental to have a solid knowledge of the nature of the interaction between the top predator and mesopredator.
VI. ASSESSING GUILD MEMBERSHIP IS NOT STRAIGHTFORWARD
Most studies attempting to define the structure of vertebrate guilds have only focused on well-defined taxonomic and spatially restricted groups of species; moreover, many of these studies frequently only use food-niche overlap to define trophic guilds (Herrera & Hiraldo, 1976; Pianka, 1980; Jaksić, 1988; Marti, Korpimäki & Jaksić, 1993; Muñoz & Ojeda, 1998; Zapata et al., 2007) , missing other possible shared resources (e.g. roosting and breeding sites) for which species might compete. However, defining a guild structure accurately is a demanding task, which requires detailed information on the life history of many species (Pianka, 1980; Mac Nally, 1983; Hawkins & MacMahon, 1989; Simberloff & Dayan, 1991; Blondel, 2003) . Despite the existence of many quantitative methods for guild assignment, there is always some ambiguity because the level of clustering is set arbitrarily by the researcher (Jaksić, 1988; Simberloff & Dayan, 1991; Mac Nally et al., 2008) .
Local conditions may introduce spatial variations in guild structures, i.e. the same group of species may or may not compete depending on the ecological scenario in which they are interacting (Herrera & Hiraldo, 1976; Jaksić, 1988; Hawkins & MacMahon, 1989) . This inconsistency can be illustrated by the predation by eagle owls Bubo bubo on barn owls Tyto alba (Lourenço et al., 2011b) throughout most of Europe, two predators with very short diet overlap in the Iberian Peninsula, but considerable food overlap in Central Europe (Herrera & Hiraldo, 1976) . Accordingly, this interaction could be named intraguild predation in Central Europe but not in the Iberian Peninsula. In addition, guilds may also show temporal variations resulting from changes in resource availability with time, as for example among seasons (Hawkins & MacMahon, 1989) and years (Korpimäki, 1987) . All these constraints in defining guild and assessing competition seem to concur with most studies of intraguild predation among large vertebrate predators involving just a few species (generally two or three), and lacking information about the degree of competition. Consequently, intraguild predation at a broader community scale has very seldom been analysed.
The assignment of guild membership, crucial to the intraguild predation concept, is not as straightforward as we would desire. Then, how do we name those interactions in which both predator and consumed prey are high-order predators but competition does not occur or could not be verified? These could simply be named predation, but if researchers are interested in highlighting them from more conventional acts of predation, then superpredation can be an alternative term.
VII. THE IMPORTANCE OF DETERMINING THE CAUSES BEHIND LETHAL INTERACTIONS
Considering the above, and in order to provide a solid framework and an adequate application of terminology, it is useful to know the evolutionary explanations behind lethal interactions. This rationale is also important when dealing with species of conservation concern, as is the case for many species of large vertebrate predators. Several studies have already debated the possible causes behind lethal interactions among vertebrate top predators (Palomares & Caro, 1999; Donadio & Buskirk, 2006; Lourenço et al., 2011a, b) , but none has tried to link these causes with the end result of the interactions, and the terms used to designate these interactions.
(1) The most frequently considered explanation is active food acquisition, which is frequently related to food-stress situations (Korpimäki & Norrdahl, 1989a; Rohner & Doyle, 1992; Tella & Mañosa, 1993; Serrano, 2000; Lourenço et al., 2011b) . When facing a decrease in the availability of the main prey, the top predator will actively search for alternative prey, which can sometimes belong to higher trophic levels, and that may require different hunting techniques and greater risk to the predator (food-stress hypothesis). In these cases, the victim should be totally or almost totally consumed, and there should not be discrimination between competitor and non-competitor mesopredators (Sunde et al., 1999; Serrano, 2000) .
(2) Some top predators have an overwhelming superiority compared to other competitors, resulting from their greater size or weaponry, and may simply predate these species based on opportunism, without being in a food-stress situation. In this case, guild-prey should be a regular component of the diet of the predator through time.
(3) Another suggested cause is killing a competitor to free resources (Polis et al., 1989; Palomares & Caro, 1999; Sunde et al., 1999) . This explanation has been related to the fact that sometimes the victim is not consumed or partially eaten (Boyd & Neale, 1992; Sunde et al., 1999; Helldin, Liberg & Glöersen, 2006) . The competitor-removal hypothesis implies that the killer perceives the victim as a competitor and deliberately eliminates it, which in some cases is in order to obtain an indirect and non-immediate benefit (e.g. liberate food resources). If removing a competitor requires an active search, then the killer should have a clear perception of the derived benefit. This hypothesis seems more plausible in cases where the killer obtains an immediate benefit, such as the removal of a competitor to make an occupied breeding site available.
(4) Eliminating a threat (potential killer, predator or very aggressive mobber) to the individual or its offspring may also cause lethal interactions among large vertebrate predators (Klem, Hillegrass & Peters, 1985; George, 1989; Palomares & Caro, 1999; Mateo & Olea, 2007; Lourenço et al., 2011a; Kamler et al., 2012) . Aggressive interactions between large vertebrate species have been reported frequently in the literature, and the perception of a threatening individual seems much more likely than the perception of a competitor, supporting this explanation (Zuberogoitia et al., 2008a; Lourenço et al., 2011a) .
(5) In lethal interactions between dolphins and porpoises other causes have been suggested such as fight practising, sexual frustration, and equivocated conspecific infanticide (Ross & Wilson, 1996; Patterson et al., 1998) .
It is essential to stress that some lethal interactions among large vertebrate predators probably result from different combinations of these triggers, with each event representing a complex trade-off of risks and benefits of attacking a top predator, assessed on a short-term basis.
We consider that in interspecific competitive killing events the main cause should be removing a competitor or potential predator, and generally no consumption of the kill is involved. In intraguild predation events the possible explanations are obtaining food and/or removing a competitor or potential predator. This interaction may begin as an episode of interspecific competitive killing, and then the killer takes advantage of an available food source by consuming it. An alternative perspective of intraguild predation events is the situation of the killer being in food stress and using a competitor, that usually is not prey, as a food resource. Above all, intraguild predation may be a complex combination of the will to remove a predator/competitor and to obtain food, which renders more benefits to the intraguild predator than simply killing the competitor or capturing an alternative non-guild prey. In the most generic cases of superpredation the main cause should be obtaining food, facilitated by the dominance of a superpredator which can subdue other top predators, and thus represents a case of omnivory at the top of the food chain.
VIII. RECOMMENDATIONS
We suggest that the terms 'interspecific competitive killing', 'intraguild predation' and 'superpredation' can be applied to designate lethal interactions among vertebrate predators without the need to introduce additional terminology. But, despite some similarities, these three terms do not overlap completely in their meanings. Thus, in our opinion it is crucial to stress the differences and similarities between them, aiming to achieve a better use of these and other terms, as well as the underlying concepts, when studying interactions among vertebrate predators (Fig. 3) .
(1) Consumption of the kill. The concept of interspecific competitive killing does not specify if the victim is consumed or not, while intraguild predation and superpredation always implicitly include the consumption of the victim, even if partial. Therefore, intraguild predation and superpredation should not be applied when the victim is not consumed. The intraguild predation concept includes all cases of interspecific competitive killing where consumption occurs.
(2) Killing a competitor. Both intraguild predation and interspecific competitive killing imply that the victim is a competitor, while superpredation also includes predation on other high-order predators which are not competitors. Superpredation among competitors should preferably be named intraguild predation.
(3) Preying on a high-order predator. Superpredation could be used for all cases of intraguild predation involving high-order predators, although it is not restricted to them. We stress that the intraguild predation concept also includes predation among competitors which are not top predators (e.g. a secondary consumer that eats a primary consumer-herbivore-with which it shares a resource).
In summary, we suggest using intraguild predation every time consumption and competition is confirmed, since this term is more informative than predation, interspecific competitive killing, or superpredation. Interspecific competitive killing should then be used when no consumption of the killed competitor occurs or the consumption cannot be confirmed. Superpredation should be used when the victim is consumed but the killer and victim are not competitors or competition cannot be determined, and additionally where there is interest in separating this interaction among high-order predators from acts of predation on the main prey.
Finally, non-lethal interactions, such as interspecific aggression, may produce effects on the subordinate species similar to those of lethal interactions. If the only information available is the non-lethal effects of an interaction, then one cannot determine fully the nature of that interaction. Therefore, when there is no information on the killing and consumption of a subordinate species being affected Fig. 3 . Illustration of the differences, similarities and overlaps in terminology used in lethal interspecific interactions among vertebrate top predators. Intraguild predation is an overlap of predation and competition, implicitly including the consumption of the killed competitor. Intraguild predation overlaps with superpredation (dark grey) when the intraguild prey is a high-order predator; whereas the interactions falls out superpredation (intermediate grey) when the intraguild prey is not a high-order predator. Superpredation (diagonal stripes) is a special case of predation, where the prey is a high-order predator which is always consumed. Superpredation overlaps with intraguild predation (dark grey area) when the prey, besides being a high-order predator, is also a competitor. Interspecific competitive killing overlaps with intraguild predation when the victim is consumed (intermediate grey area) and overlaps with both intraguild predation and superpredation when the consumed victim is a high-order predator (dark grey area). When a competitor is killed but not consumed then it only falls within the concept of interspecific competitive killing and not in the concepts of intraguild predation or superpredation. Below we give examples of vertebrate species illustrating these types of interactions. Predation: an eagle owl Bubo bubo kills and consumes a rabbit Oryctolagus cuniculus. Superpredation but not intraguild predation: an eagle owl kills and consumes a barn owl Tyto alba, a high-order predator but not a strong competitor. Intraguild predation and superpredation: an eagle owl kills and consumes a common buzzard Buteo buteo, a high-order predator and a competitor. Intraguild predation but not superpredation: a great tit Parus major kills and eats a bat, with which it competes for tree holes. Interspecific competitive killing (but not intraguild predation or superpredation): a Eurasian lynx Lynx lynx kills a fox but does not consume it. Interference competition (without killing): a goshawk Accipiter gentilis displaces a common buzzard from its nest site. Competition (exploitation): Iberian lynx Lynx pardinus and eagle owls compete for rabbits as a food resource.
by an aggressive dominant competitor, the most correct term to designate this interaction is 'interspecific interference competition'.
IX. CONCLUSIONS
(1) Studies reporting lethal interactions among vertebrate top predators frequently do not mention if the victim is consumed, and if the victim and killer are in fact competitors, hindering the understanding of the ecological context of these events.
(2) The terms 'interspecific competitive killing', 'intraguild predation' and 'superpredation' can be applied to designate lethal interactions among vertebrate predators without the need to introduce additional terminology, which will mostly contribute to increasing confusion and misuse.
(3) The most common constraints to studies on lethal interactions are: (i) their taxonomic restriction; (ii) confirming that killing really occurs; (iii) verifying if the victim is consumed; and (iv) determining the degree of competition between the killer and victim, i.e. if they belong to the same guild. In addition, mesopredator release phenomena and intraguild predation have been linked without sufficient evidence.
(4) Before deciding which is the most adequate term and concept to apply to a particular scenario of lethal interactions among large vertebrate predators, we should ask ourselves three preliminary questions: (i) was the victim consumed; (ii) is the victim a competitor of the killer; (iii) is the victim a high-order predator?
(5) Adequate use of the terminology also depends on how well we understand the causes behind lethal interactions, which, besides correlative, requires future experimental studies. The most commonly suggested hypotheses are: (i) food stress; (ii) opportunistic diet; (iii) competitor removal; and (iv) predator removal.
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